Tissue distribution and subcellular localization of the cardiac sodium channel during mouse heart development.
The aim of this study was to analyse the mRNA expression levels and protein distribution of the cardiac sodium channel Scn5a/Nav1.5 during mouse cardiogenesis. Scn5a mRNA levels were determined by real-time RT-PCR using embryonic hearts ranging from E9.5 to E17.5 as well as postnatal and adult hearts. In addition, Scn5a protein (Nav1.5) distribution was analysed by immunohistochemistry and confocal microscopy. Scn5a mRNA levels displayed a peak at stage E11.5, decreased during the subsequent stages and then steadily increased from E17.5 onwards, and throughout the postnatal to the adult stages. Immunohistochemistry experiments revealed comparable distribution of Nav1.5 between the different cardiac chambers at early embryonic stages. During the foetal stages, Nav1.5 showed an enhanced expression in the trabeculated myocardium and in the bundle branches. At the subcellular level, Nav1.5 and Scn1b double-immunostaining analysis is consistent with the presence of both sodium channel subunits in the T-tubule system and the intercalated discs. Our results demonstrate that the cardiac sodium channel, Nav1.5, shows a dynamic expression pattern during mouse heart development, indicating that it could play an important role in the acquisition of a mature pattern of conduction and contraction during cardiogenesis.